INTRODUCTION
Low birth weight (LBW) is an important determinant of childhood morbidity and mortality. 1,2 A child's birth weight is an important factor for child's vulnerability to the risk of illnesses and child's survival. Children born with weight less than 2.5 kilograms are considered vulnerable to early childhood death. 3, 4 LBW is a multifaceted problem that may result in a wide range of diseases in later life such as ischemic heart disease, stroke, hypertension, diabetes, metabolic syndrome, malignancies, dementia and osteoarthritis. [3] [4] [5] The majority of LBW occurs in developing countries and almost one-half of the world's LBW occurs in South Asia. 6 In Bangladesh, the incidence of LBW is 30%. Thus, reducing LBW is an important public health concern and a major determinant in the achievement of Millennium Development Goals or MDG 4. 7 Various factors are associated with LBW including gestational age, maternal age, low hemoglobin, nonpregnant weight, pregnancy interval, parity, educational status, violence during pregnancy, tobacco use and very low socioeconomic status.
The aim of this study was to identify the relative importance of a variety of socioeconomic, anthropometric and nutritional factors on the risk of LBW. Anthropometry: All enrolled pregnant women were assessed using standard anthropometric measurement. Height and weight were measured by stadiometer and electronic scale (UNISCALE) with a precision of 0.1cm and accuracy of 0.1kg. Body Mass Index (BMI) at 8 weeks of pregnancy was calculated according to WHO definition of mild under nutrition, normal weight, overweight and obese.
METHODS
Birth weight: Trained Research Assistants carried out birth weight measurements as per WHO guidelines. Weighing equipments were standardized daily. The birth weight was measured within 72 hours of delivery using Seca scale with accuracy of 10g. Infants were categorized into LBW (<2500gm) and normal birth weight (≥2500g).
The socioeconomic status of the women was assessed using a Wealth index created by the MINIMat team. It contains information on ownership of land, construction materials of house, household assets, clothes and materials used by women etc. Household wealth asset score was categorized into quintiles expressing the wealth index as poor, lower middle, middle, upper middle and rich.
Statistical analysis
All statistical analyses were performed by using IBM SPSS Statistics 19 for Window (SPSS Inc, Chicago, IL). Statistical level of significance was set at alpha 5% (p < 0.05).
During analysis all the variables of interest were recoded or regrouped into several categories as predictors of LBW. Household wealth asset score was regrouped into poor, middle and better off. Short stature was defined as height below 152 cm. Women's age was recoded into three groups (14-24, 25-30 and >30). Parity was recoded into first birth, 1 birth, 2 births and ≥ 3 births. To proxy maternal nutritional status, BMI and blood hemoglobin level were used. BMI less than 18.5, hemoglobin 100-109 g/L (mild anemia) and hemoglobin below 99 g/L (moderate to severe anemia) were considered as a sign of poor nutrition. 12 Infants born at <37 weeks of gestation was categorized as preterm birth. Women's literacy was classified as ability to read and write (literate) and illiterate.
Associations between socioeconomic and anthropometric predictors and low birth weight of infants were analyzed by using of Pearson's chi square test or Fisher's Exact test. All the significant predictors from Pearson's chi square test were further analyzed in Logistic regression models to establish associations between all independent predictors and outcome variable LBW. First, unadjusted odds ratio (OR) were obtained from binary logistic regression models between each predictor and low birth weight separately. Thereafter, in the final model all variables were entered together to establish adjusted OR between all the predictors and low birth weight.
RESULTS
Of the (n = 4436) enrolled pregnant women, 3267 were analyzed. The main causes were lost to follow up (1169). The reasons for lost to follow up are shown in follow diagram ( Figure 1 ). Birth weight: On average the birth weight was 2693 ± 410g and 30% of the infants had a LBW. Adjusted and unadjusted odds ratio (OR) of low birth weight in logistic regression models have been shown in Table 2 .
After adjusting all the factors in the final model, poor women were almost two times more likely to give birth of an infant with LBW (OR = 2.12; 95% CI: 1.50-2.98, P < 0.001). Women in socioeconomic middle class had 43% higher odds of having LBW infants than better off women (OR = 1.43; 95% CI: 1.09-1.88, P < 0.01). Women with BMI less than 18.5 had 67% higher odds of having LBW infants (OR = 1.67; 95% CI: 1.30-2.13, P < 0.001). Short women (height < 152 cm) were 62% more likely to give birth of an infant with LBW (OR = 1.62; 95% CI: 1.27-2.07, P < 0.001). The adjusted OR for gestational age (> 37 weeks) had the largest effect in explaining the prevalence of LBW (OR = 4.37; 95% CI: 3.13-6.10, P < 0.001). Women's literacy and primiparous (first birth) women were associated with LBW in the unadjusted model (Model a), but after adjusting for all the factors in the final model differences by literacy and the number of pregnancies greatly attenuated and non-significant. Women's age was non-significant in logistic regression model. Chewing tobacco or betel nut and hemoglobin status were not found to be associated with LBW.
DISCUSSION
In this study the prevalence of LBW was 30. 5%. It was found that poor wealth status, BMI less than 18.5, Short stature (height < 152 cm) and preterm (< 37 weeks) birth were strong predictors of LBW.
A major strength of the study is obtaining birth weight within 72 hours of delivery by trained research assistants using standard machine with precision of 10gm. Another merit is that some potential confounders like alcohol, cigarette smoking or drug use was absent in this study. Some other confounders such as history of pregnancy related complications, infections, toxic exposure, minority race, unmarried, unintended pregnancy that might have also contributed to LBW did not exist among the participating women in this study.
The original study has the advantage of randomized enrolment of pregnant women over the whole period that made the results representative of the study population and hence the findings can be generalized to whole Bangladesh. In the census of Matlab HDSS study area in 2005, the socio-economic characteristics of this area were similar to that of national level.
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Poor wealth status was one of the strong predictors of LBW. This finding was consistent with other studies from developing countries in Asia and Sub-Saharan Africa. Inadequate food intake, unhygienic housing, lack of sanitation, reduced ability to seek medical care, purchase of necessary medicine, food or hygiene items, travel distance to health centers are directly related to poverty, which eventually affects the birth weight of the infants.
5,10
The results of this study imply that women with poor nutritional status, reflected in low BMI (<18.5) had 67% higher odds of having LBW infants. Similar findings were observed in other studies by Honest et al 13 and Wataba et al. 14 For women with short stature (height < 152 cm), risk estimates were significantly elevated in this study. The study by Honest et al 13 had also identified similar finding in which the same cut off point for stature was used.
One limitation of the study was lack of information on short inter-pregnancy interval, adverse psychosocial factors and violence/abuse during pregnancy; so it was not possible to test their effects. Several studies demonstrated that these factors were associated with LBW. 5, 15, 16 In this study, the adjusted OR for short gestational age (<37 weeks) was found to be most consistently associated with LBW. This factor was found to be a strong factor in several studies. 4, 8, 9 The relationship between maternal hemoglobin level and birth weight was demonstrated in many studies and hemoglobin was identified as an important biomarker contributing to birth weight. 5, 7, 9 This study was a part of multiple micronutrient supplementation trial and all pregnant women received iron supplementation from week 14; so hemoglobin deficiency did not remain so prominent among the participants. This is may be a reason why there was no statistically significant difference in birth weight in hemoglobin deficient women.
However, this study has identified a variety of socioeconomic, anthropometric and nutritional determinants associated with LBW in rural Bangladesh.
CONCLUSION
Maternal low wealth status, poor nutrition, short stature and preterm birth are the key mediating factors that need to be considered to improve birth weight of infants. Health promotion interventions should continue to be encouraged to improve these factors.
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